INTRODUCTION
Hysterectomy is one of the most common gynecologic surgical procedures. Today, we have many feasible approaches for hysterectomy according to patient conditions, disease pathology, availability and patient's preferences. Because of advancement of knowledge in gynecological surgeries and progressive improvement in these fields, minimal invasive techniques becoming more popular and being practiced. But the advantage and disadvantage of various surgical techniques for hysterectomy are still under the topics of research. To date, laparoscopic surgery has evolved rapidly worldwide, not only for patients with benign gynecologic disease, but also for the patient with malignancies. The proportion of laparoscopic hysterectomies has been increasing compared with traditional open abdominal hysterectomy.
Vaginal cuff complications such as vaginal cuff bleeding, vaginal cuff infection, vaginal cuff dehiscence and vaginal cuff evisceration are also rare but serious complications of hysterectomy.
Vaginal cuff related complications may present with different signs and symptoms in different range of time period after hysterectomy and their management approaches are also differs according to clinical circumstances. Most common presentation includes pelvic or abdominal pain (58-100%), vaginal bleeding or watery vaginal discharge (33%-90%). One study reported 2 asymptomatic patients with a cuff dehiscence and patient with evisceration often describe feeling of a mass or pressure. 3 Up to date, most of the literatures are still in doubt regarding exact incidence, and etiology of vaginal cuff related complications. There are few literatures mentioning the incidence of vaginal cuff dehiscence and evisceration but not about vaginal cuff bleeding and vaginal cuff infection.
So, the objective of this retrospective observational study was to update the incidence of vaginal cuff related complications such as cuff bleeding, cuff infection, cuff dehiscence and evisceration after different modes of hysterectomy and to describe their conservative as well as surgical management. Vaginal Cuff Evisceration (VCE): It was defined as complete separation of vaginal cuff with the protrusion of intra-abdominal content or any visceral organ into vagina.
METHODS

This
The statistical analysis of the data collected was done using XLSTAT's statistical analysis software version 2015. The results were analyzed using Chi-square test.
The P values (P <0.05) were considered statistically significant. Evaluation of the incidence of vaginal cuff related complications in different modes of hysterectomy, different indications for surgery, clinical presentations and management of these complications including conservative and surgical intervention were discussed.
RESULTS
A total of 887 hysterectomies were performed during 2 years of study period. Only 34 (3.83%) patients out of 887 hysterectomies were developed vaginal cuff related complications according to our inclusion criteria.
Out of 34 patients, 12 (1.35%) had vaginal cuff bleeding, 16 (1.80%) had vaginal cuff infection and 6 (0.67%) had vaginal cuff dehiscence.
We did not find any case of vaginal cuff evisceration during our study period. The mean age of the study population was 54 ± 4 years (range, 24-77 years), three approaches included open abdominal 546 (62%), laparoscopic 310 (35%) and vaginal 31 (3%) hysterectomy were performed.
Total incidence of vaginal cuff related complications are shown in Table 1 . Table 2 . And incidence of VCRCs by different modes of hysterectomy depending disease pathology were shown in Table 3 . The 7 most common indications of hysterectomy ( Figure  1 ) were myoma (31.67%), adenomyosis (14.88%), cervical cancer (11.16%), ovarian cancer (6.08%), endometrial cancer (5.52%), carcinoma in situ (cis-2.59%) and uterine prolapse (3.49%). Out of 34 cases the incidence of VCRCs were significantly higher in malignancy (61%) than benign (20%) pathology (P = 0.40) (Figure 2 ).
DISCUSSION
After hysterectomy every patient requires at least 2 routine postoperative follow up for vaginal cuff examinations. In our hospital we do first follow up at 4 weeks and second at 12 weeks from discharge date. We encounter with different types of postoperative vaginal cuff complications depending on patient's age, physical status, disease pathology and treatment approaches. We have tried our best to explore some rare but not negligible vaginal cuff related complications such as vaginal cuff bleeding, vaginal cuff infection, vaginal cuff dehiscence and evisceration. These are rare but serious complications after hysterectomy or pelvic surgery. 4 Though the data are limited the exact incidence of vaginal cuff related complications are difficult to determine because the definition and the incidence varies from study to study. Our study showed the overall incidence of vaginal cuff related complications were 3.83%, in which Laparoscopic hysterectomy had higher incidence (6.12%), than compared with open abdominal hysterectomy (2.56%) and vaginal hysterectomy (3.22%). The incidence of vaginal cuff related complications were significant (P = 0.032) according to the approaches to hysterectomy. The incidence of VCD between laparoscopic and open abdominal hysterectomy was statistically significant (P = 0.015) but the incidence of VCB (P = 0.90) and VCI (P = 0.74) between them were not statistically significant.
In our study, laparoscopic hysterectomy approach was associated with increased incidence of VCD (1.61%) compared with total abdominal hysterectomy (0.18%).
The literature shows the incidence of VCD ranging from 0% to 7.5% 4 which supports our findings. Kho RM et al. 5 and Nick AM et al. 6 also confirmed our finding with their studies of incidence of VCD after laparoscopic hysterectomy (TLH) ranges from 1% to 4.1%. Another literature reported that incidence of VCD after robotic hysterectomy ranges from 0.14% to 4.1% which was higher than studies including all types of hysterectomy. (0.14%-0.27%). 5, 7, 8 Altogether, 12 (1.35%) patients had vaginal cuff bleeding, 10 patients were noticed at gynecology OPD during first F/U at 4 weeks. Most of them were associated with poor wound healing (malignancy) and treated with conservatively whereas 2 patients were noticed active bleeding at 2 nd postoperative day in ward and had required per vaginal surgical cuff repair. First case was associated with LRHND of cervical cancer with loose suture tie and second was associated with TLH of Myoma with loose suture tie. Sumeyra Nergiz et al. 9 also reported a case of hematoma after postpartum hysterectomy repaired by vaginal suturing. Byron Cardoso Medina et al. 10 has documented postoperative vaginal bleeding in 53 cases (32.5%) sutured with polygalctine group versus 13 cases (18.8%) with barbed suture group. they further concluded that suture during vaginal cuff closure in patients who underwent laparoscopic hysterectomy, the use of barbed suture showed a decrease of 43% in the proportion of patients who presented with Postoperative vaginal bleeding but in our case we had vaginal cuff closure with continuous vicryl suture. In fact, the occurrence of less postoperative vaginal cuff bleeding might represent a much better closure of the vaginal cuff edges and a decreased cuff dehiscence probability.
Vaginal cuff infection was diagnosed with positive cuff swab culture in16 (1.80%) patients Three most common pathogens to cause post hysterectomy vaginal cuff infection in our study population were Escherichia coli (7), Staphylococcus aureus (4), and Candida species (2) and others (3) respectively. All were managed by conservatively with antibiotics according to culture sensitivity test and vaginal washing by NS diluted beta dine solution. VCI was associated with advance age, Diabetes and Malignancy who were under chemotherapy and radiotherapy. Whereas, Byron Cardoso Medina et al. 10 documented incidence of vaginal cuff infection in 2 cases (1.2%) with polyglactine suture type versus 2 (2.9%) barbed suture type which was statistically not significant which also support our findings.
Vaginal cuff dehiscence noticed more common in TLH than open abdominal hysterectomy. 9 In our study 4 cases were of partial cuff dehiscence identified at gynecology OPD during second F/U at 3 months of time. But 2 were of complete dehiscence, one was noticed at 4 weeks and another at 5 months but both were the case of ovarian cancer who were on chemotherapy. But literature shows it can occurs at any time after pelvic surgical procedures and has been reported as early as 3 days 11 and as late as 30 years post operatively. 12 Out of 6, 4 were managed conservatively as our hospital protocol with Chinese medicine. And 2 were managed surgically by transvaginal continuous suture.
Currently 50% of the cases reported about VCD in the literature occurred after total laparoscopic hysterectomy or robotic hysterectomy. 8 TLH and Robotic hysterectomy may be associated with higher risk of vaginal cuff dehiscence. It may cause mortality and morbidity. 13 Although, one study reported 2 asymptomatic patients with a cuff dehiscence (in a series of 21 patients) who were diagnosed at a routine post-operative appointment, most patients with cuff dehiscence present for medical care within 24 hours of the onset of symptoms. Evisceration occurs in up to 70% of vaginal cuff dehiscence cases. 5, 8 In addition, patient characteristics like smoking, diabetes, chronic lung disease, increasing However, spontaneous vaginal cuff dehiscence has been representing up to 70% of cases. 6, 14 In management aspect of VCD, vaginal repair is one of the techniques used for vaginal cuff dehiscence. The current evidence available on approaches are vaginal, abdominal, and laparoscopic. But it does not suggest that one approach is preferred over the others. The cases reported in the literature illustrate that vaginal, laparoscopic, abdominal, and combined approaches are all appropriate methods for secondary cuff closure. However; literature are silent on conservative management and healing by secondary intention in the cases of partial vaginal cuff dehiscence containing some granulated tissues or cuff dehiscence with infection or eroded stump. In such cases, we often practice conservative treatment in our hospital who neither fit for surgical repair nor need for immediate surgical intervention.
For such candidate protocol is as follows:
First of all, we treat all the aggravating factors for cuff dehiscence like bleeding, hematoma, infection, anemia, Hypoalbuminia, Diabetes, poor nutrition, poor perineum hygiene or any additional factors and risk factors.
1. We start i.v. antibiotics according to vaginal cuff swab culture and sensitivity for 7 to 14 days. 2. We start iv anti-inflammatory drugs for 7 to 10 days 3. We strictly advice patient to have every day vaginal washing with NS diluted beta dine solution for 1 month. 4. We advise local application of Baofukang gel (Chinese medicine) per vaginally once a day after each wash for at least one month. 5. We often evaluate the growth of granulation tissue every one week of interval and allow wound healing by secondary intention and do wait for one month for complete recovery.
Briefly, Baofukang is pure traditional Chinese medicine, the main ingredients are Curcuma wood oil (containing 20 chemical elements and borneol, etc. works as antifungal, anti-virus, anti-bacterial, anti-mycoplasma, trichomonas and anti-inflammatory effects, 15 Baofukang suppository combined with gentamycin and metronidazole are effective in treating chronic cervicitis, the treatment could improve the levels of SOD, Hs-CRP, IL-6 and TNF-alpha as well as clinical symptom. 16 Yang Zhi et al. 17 have mentioned about application of Baofukang suppository in the treatment of cervical erosion is significant, the treatment can effectively reduce the vaginal discharge and bleeding volume and shorten the bleeding time, reduce infection without significant adverse reactions.
CONCLUSION
Although, vaginal cuff related complications are rare but not negligible. Most of the literatures mention only about vaginal cuff dehiscence and surgical management but our study gives additional information about incidence of cuff bleeding and cuff infection which are also important risk factors for cuff dehiscence and evisceration, so it is important to select appropriate patient for appropriate approach, good intra-operative or postoperative management, right vaginal cuff closure techniques, postoperative counseling and post-operative follow up for vaginal cuff examination can avoid catastrophic complications of dehiscence and evisceration. Finally, conservative management gives satisfactory outcome for partial cuff dehiscence.
